We have successfully prepared composite membranes consisting of the ionic liquid is observed at 120 C. Cross-sectional SEM images of the corresponding membrane electrode assemblies reveal no significant difference in membrane thickness before and after cell testing, implying that this support does not suffer from membrane softening issues.
Our recent studies have suggested n = 1.7, N-ethyl-N-methylpyrrolidinium fluorohydrogenate (EMPyr(FH) 1.7 F), whose structure is shown in Figure 2 , to be a very promising electrolyte for nonhumidified fuel cells, as it exhibits higher activity in the oxygen reduction reaction at Pt electrodes and lower crossover current and H 2 O 2 yield when compared to other FHILs [47, 48] . Recently, we prepared composite membranes consisting of EMPyr(FH) 1.7 F and 2-hydroxyethylmethacrylate (HEMA), employing polytetrafluoroethylene (PTFE) as a membrane support; single cells using this membrane in a molar ratio of 9:1 showed a decent maximum power density at 50 C [49] , yet presented significantly decreased performance once temperature was increased to 120 C. The reason for this deterioration was revealed by cross-sectional SEM images of the membrane electrode assemblies (MEAs), showing that the composite membrane had softened and that the composite electrolyte had penetrated the gas diffusion electrodes (GDEs); this in turn resulted in a partial plug of the gas channels in the gas diffusion layer.
Thermal deformation of the PTFE support likely accounts for at least part of the observed membrane softening; therefore, a new membrane support with higher mechanical strength is needed.
In this study, polyimide (PI) was tested as a replacement membrane support given its excellent thermomechanical properties; these improved properties, with respect to PTFE, are summarized in Table   1 [50] . Both polymers are thermally stable, with decomposition temperatures of 327 C for PTFE and over 600 C for PI; while these are both more than sufficient for operation at 120 C, PTFE has significantly poorer mechanical strength and tends to easily deform under high pressure. For example, at 1.82 MPa, close to the actual compression pressure of 2 MPa observed during single cell fabrication, the thermal deformation temperature of PTFE is 55 C, explaining the previously observed deformation;
however, PI does not undergo thermal deformation at this pressure until 360 C, meaning that using it might provide a potential solution to poor performance previously observed.
Experimental

Preparation of EMPyr(FH) 1.7 F-HEMA Composite Membrane
EMPyr(FH) 2.3 F was prepared using a previously reported method [36, 38] . EMPyr(FH) 2.3 
EMPyr(FH) 1.7 F-HEMA Characterization
A differential thermogravimetric analyzer (Thermo plus EVO2, Rigaku) was used to investigate 
MEA Fabrication and Single Cell Tests
The MEA was prepared by placing the composite membrane between two gas diffusion electrodes (KM Lab, 1.0 mg of platinum cm
2
, ionomer free) with a geometric surface area of 2.82.8 cm Gas flow rates were set to 20 mL min 1 .
Cross-sectional SEM Observations
MEA samples from both before and after the single cell test were cut by a design knife and embedded into a resin block using a resin mounting kit (20-3570, VariDur  ). The sample block was then repeatedly polished with emery papers (No. 300, 600, 1200, 2000 and 3000, successively) on a rotating stage (100 rpm) to expose the cross-sectional area. The exposed surface was coated with gold using ion-sputtering equipment (E-1010, Hitachi) prior to observation with a scanning electron microscope (SEM, VE-8800, Keyence). Figure 4 shows thermogravimetric (TG) curves for the EMPyr(FH) 1 Figure 5 shows Arrhenius plots of ionic conductivities for neat EMPyr(FH) [28] . This decreased ionic conductivity can be explained by the 50% porosity of the PI support, compared to the 80% porosity of PTFE; this difference results in a lower FHIL loading.
Results and Discussion
Thermal Stability
Ionic Conductivity
For comparison, the ionic conductivities of composite membranes using thicker membrane supports were also investigated; the corresponding data is also presented in Figure 5 , which shows little difference despite the change. This indicates that the EMPyr(FH) 1.7 F-HEMA composite electrolyte is uniformly distributed in the PI membrane support regardless of thickness. Table   Table 1 Thermal and mechanical properties of PTFE and PI [50] . Table 1 Thermal and mechanical properties of PTFE and PI [50] . 
Single Cell Performance under Nonhumidified Conditions
